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ABSTRACT 
Explicit formulas are obtained for the number of line chromatic planted trees with 
e line colors, n + 1 lines and a given color on the stem, also for the number of rooted 
line chromatic trees with n lines at the root. 
Riordan [2] has applied P61ya's theorem to the enumeration of  trees o f  
various types. In particular let gn(c) denote the number of  line chromatic 
planted trees with c line colors, n + 1 lines and a given color on the stem 
and let p,*(c) denote the number of  rooted line chromatic trees with n lines 
at the root. (It should be noted that Riordan calls a tree line chromatic 
when no two adjacent lines have the same color.) Put 
g(x, c) = 1 + ~ x"g,~(c), 
Then he showed that 
and 
p*(x; c) = 1 + ~ x'~p*(c). 
n=l  
g(x, c) - -  [1 + xg(x, c)l ~-1 (1) 
p*(x, e) = [1 + xg{x, c)] c. (2) 
However explicit formulas for gn(c) and p*(c) were not derived. It may 
accordingly be of  interest o point out that such formulas can be obtained. 
Consider the trinomial equation 
1 -- w + xw e = 0 (3) 
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with w(0) = 1. It is known [1, p. 125, no. 211] that 
w=l§  z - - ,  
n=l  n 1 n 
more generally [1, p. 126, no. 212] 
Clearly (1) is equivalent to 
1 - -  w + xw c-1 = 0, 
Hence comparison with (4) gives 
and therefore 
For example 
w == 1 + xg(x ,  c). 
xg(x, c) = ~ ((c - ~) n] x" 
~ n- -1 ]n  n=l  
g. (c )  - n + 1 n 
g l (c )  = c - 1, go(c )  = 1(c  - 1)(3c - 4).  
Next, comparing (2) with (5), we have 
X n 
p*(x ,e )= l+c  ~ ((C--ln_l)(n+ 1) )n ,  
so that 
e ((c --1)(n + 1)) 
p* . (c )  = n n - 1 " 
Thus for example 
p*(e)  ----- l ,  p* (c )  = c, p~(e)  = 3 2 '  
_-4 (;) + (;), p; (c )  = ~ 2 
c 5c - -5  
in agreement with Riordan's computation. 
(4) 
(5) 
(6) 
(7) 
(8) 
A NOTE ON THE ENUMERATION OF LINE CHROMATIC TREES 
Let v*(x; c) denote the enumerator for line chromatic (free) trees: 
v*(x, c) = 1 -4- ~ x=v*(c). 
n=l 
Riordan has proved that 
v*(x, c) = p*(x, c) -- 89 c) 4- 89 2, c) 
By the second of (6), 
x2g~(x, c) : (w -- 1) 2 = w z -- 2w a t- 1. 
Thus, if we put 
g2(x, c) --- Z gn(c, 2) x", 
it follows that 
g.(c, 2) - 2 (~. + 2~) ~ = c -  j. 
n+2 n ' 
Hence, making use of (5), we obtain after a little manipulation 
c (c -- 1)(n + 1)) (n even), 
v*(c)- -  n (n+ 1) ( n - -  1 
c ( (c - -  1 ) (n+ 1))q_ c {(c- -  1) m~ 
v*(c)= n(nq- 1) n - -  1 2-m~ m- -  1 ] 
For example, 
: (;), 
(n = 2m-  l ) .  
v~(c) = }c(c -  1)(2c- 1). 
I01 
(9) 
(10) 
We note that, if the trees in question are oriented, their enumerators 
are found by replacing x by 2x (see [3, p. 157, problem 24]). 
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